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(54) Picking system 

(57) A robot system comprising a robot (12) mova- 
ble over a working area in which a plurality of goods units 
is arranged in vertical stacks. The robot has a vertically 
movable gripping device (20) for enabling at least one 
goods unit to be picked from or unloaded onto a stack. 
The gripping device (20) has a load space which is di- 
mensioned to carry a plurality of goods units stacked 
one on top of each other. 

A method of using the robot system is also dis- 
closed. 
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Description 

This invention relates to a robot system according 
to the preamble of claim 1 and to a method according 
to claim 7. 5 

In the delivery departments of certain production 
plants, sets of products are gatheredfordelivery accord- 
ing to customer orders. Manual gathering is slow, be- 
cause a single customer order may comprise a great 
number of different products. In automated gathering, 10 
each product has its own feed line from which products 
are taken according to customer orders. Products are 
collected only at the end of these feed lines. Further- 
more, the feed line system is expensive, complicated 
and takes up a great deal of space. Robot systems may 15 
be installed to speed up the collection process. Howev- 
er, since a customer order.normally.comprises-a great 
number of different products, the transport distances 
and thus also the working time of the robot are exces- 
sively long. 20 

Arranging goods units in piles or vertical stacks and 
picking selected items from the stacks is known from 
US-A-2701065 which shows a wire based container lift 
system. The system includes two separate lifting devic- 
es which enable containers to be taken from a lower po- 25 
sition in a container stack. The system is intended for 
car parking and refers only to obtaining access to single 
containers. F I -922028 shows a system for storing and 
transportation of boxes and stacks of boxes. However 
the system does not make it possible to form predeter- 30 
mined box combinations by picking boxes from selected 
stacks. 

An object of the invention is to provide a robot ar- 
rangement to speed up the picking and delivery of 
goods. This is achieved by using a special robot gripping 35 
device and by reducing the total transport distances. 
Storeroom space can also be reduced by eliminating 
void spaces, such as passageways and conveyor 
aisles. 

According to one aspect of the present invention 40 
there is provided a robot system as claimed in the en- 
suing claim 1. 

The robot system is useful for handling goods 
stored in boxes or the like stacked one upon another in 
vertical stacks on a storeroom floor. Conveniently the 45 
load compartment of the gripping device of the system 
robot opens upwards. By controlling the vertical move- 
ments of the robot it is possible to pick one or several 
boxlike goods units from, or to deliver one or several 
boxlike goods units to, the top of a vertical stack of the so 
boxlike goods units. The amount of goods units picked/ 
delivered by the robot may be freely selected and varied 
without any change in the structure of the gripping de- 
vice. Thus, the robot may pick from a number of stacks 
the amount of boxes specified in a customer order with- 55 
out any intermediate transports from each stack back to 
the delivery site. Hence, the time used for robot move- 
ments is short and the function is effective. 



The robot may be a bridge or portal robot compris- 
ing a bridge moving over the entire working area. In this 
case a robot unit, such as a trolley, carrying the gripping 
device, is movable along the bridge. This makes it pos- 
sible to utilize the floor area for storing in a most effective 
way because the robot operates from above, and thus 
no passageways or the like void spaces are required in 
the storage area 

The robot moves goods units to desired positions. 
Normally, the robot unloads, at an unloading station, a 
stack of goods units it has formed by picking selected 
items from one or more vertical stacks of goods units in 
the working area. 

The gripping device of the robot preferably compris- 
es a vertically movable tower-like frame, which may be 
freely moved from above over any desired stack of 
goods units so that the stack is enclosed-in the inner 
space of the frame. The stack may also partly extend 
above the top of the frame. The frame preferably pro- 
vides the transported stack with lateral support, so that 
the robot may accelerate and decelerate relatively swift- 
ly, thereby speeding up the transport of the goods units. 
The gripping device should be vertically movable up- 
wards to such a level that it may pass horizontally over 
even the highest stack of goods units stacked on the 
floor of the working area. 

The gripping device has, at its lower end, gripping 
fingers or the like, by means of which the lowest goods 
unit in the portion of a stack to be picked can be gripped. 
It is recommended that each goods unit is provided with 
projections, apertures or the like support points, to en- 
able the gripping fingers to easily obtain a reliable hold. 

The gripping device of the robot is preferably so di- 
mensioned, that it may, in one operation, lift and trans- 
port a greater number of goods units stacked one on top 
of the other than are in the highest stack of goods units 
in the storeroom or working area. It is then possible to 
transport, in one operation, a greater number of goods 
units than is possible to keep stacked in the storeroom. 
This increases the efficiency of the robot system and 
reduces the transport distances. 

According to another aspect of the invention there 
is provided a method as claimed in the ensuing claim 7. 
This operating method minimizes the total transport dis- 
tances of the robot between the stacks of goods units 
and the unloading site. If the robot operates in a freezing 
storeroom, picking and unloading of goods units may be 
totally controlled from the outside of the storeroom, 
which is of advantage from the viewpoint of worker pro- 
tection. 

If each vertical stack contains only one sort of goods 
unit, the control of the robot system is relatively simple, 
which improves reliability. 

Sometimes, for example close to the latest con- 
sumption date, or "sell by date", of goods, it is necessary 
to change the picking sequence of the goods units. Then 
the robot is controlled to move desired amounts of 
goods from certain stacks or piles to other storing plac- 
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es, for example to adjacent empty storage positions. 

An embodiment of the invention will now be de- 
scribed, by way of example only, with particular refer- 
ence to the accompanying drawings, in which: 

5 

Figure 1 schematically shows a top view of a robot 
system according to the invention; 

Figure 2 is a schematic section taken on the line II- 

II or Figure 1; and 10 

Figure 3 schematically shows a side view of a grip- 
ping device according to the invention. 

Figures 1 and 2 show a great number of goods units is 
in the form of boxes arranged in vertical piles or stacks 
in a storage area-3 ofa storeroom 1 . Horizontal rails 4 
extend on both sides of the storage area 3, preferably 
at a level well above the tops of the vertical stacks. One 
or several robot bridges 5 span between, and are mov- • 20 
able along, the rails 4. Each robot bridge has a trolley 6 
moving along the bridge. In the storage area 3 there are 
storage sites in transverse rows 7a, 7b, 7c, etc. in the 
moving direction of the trolleys 6 and in longitudinal rows 
8a, 8b, 8c, etc. in the moving direction of the bridges 5. 25 

A transport line, such as a belt conveyer 10, brings 
goods units to the storeroom 1 . Other belt conveyors 11 
move the goods units to the working area of a robot unit 
12 mounted on the trolley 6 of the robot. The robot unit 
1 2 lifts one or several boxes 1 3 from the belt conveyor 30 
11 and moves the boxes to the desired position of the 
storage area 3, either to an empty storage position or 
on top of a vertical stack of boxes already in the storage 
area. A complete vertical stack of boxes typically com- 
prises up to ten or even more boxes stacked one on top 35 
of each other. Since the robot moves over the working 
area and moves vertically to access the stacks of boxes, 
there is no need for the robot to move between the 
stacks. Accordingly the box stacks are conveniently po- 
sitioned close to one another for obtaining the most el- 40 
f ective use of the storage room and for minimizing trans- 
port distances. In practice, the smallest distance be- 
tween adjacent stacks is about 5 cm. This necessitates 
the use of a flat and level storeroom floor, boxes fitting 
precisely one on another and a precise, accurately po- 45 
sitionable robot system. Additionally, the gripping device 
of the robot has to be slim, being only slightly larger than 
the outer dimensions of the stack of boxes. 

The robot is automatically controlled by a control 
system and includes an arrangement which informs the 50 
control system of the positions of the moving parts of 
the robot. The control system is preprogrammed with 
certain limit values, such as the maximum amount of 
boxes allowed to be in a stack, the maximum allowed 
weight of a stack, storage times of wasting, ageing or 55 
ripening goods, etc.. 

Goods units may additionally be transported within 
the storage area 3. For instance, it is possible to move 



the lowest box or boxes first out from the storage area 
or to retain the uppermost boxes for later delivery. Be- 
cause data and positions relating to all goods are avail- 
able in the control system in real time, the robot opera- 
tion is precise and flexible. 

if it is desired to pick goods from the storage area 
3, the robot unit 12 is programmed to move along the 
shortest movement path from one storage position to 
another picking boxes from the upper ends of selected 
vertical stacks and moving them to a conveyor 1 4 or to 
any other unloading site. The final transport of the goods 
units out from the storeroom 1 is performed by a con- 
veyor 15. There are also conveyor lines 16 and 17 for 
possible manual sorting of goods from one box to an- 
other. 

Figure 3 shows the gripping device 20 of the robot 
unit 12 which has a base plate 1 8 attached to the trolley 
6. The base plate carries a self-supporting structure in 
the form of a frame 21 open at its lower end. The frame 
21 is movable vertically by means of a motor 1 9 attached 
to the base plate 1 8. The inner load space or load com- 
partment of the frame 21 is at least so high as to enclose * 
therein the highest possible stack of goods units stacked 
in the storage area 3. The upper end of the frame 21 
may also be open, which makes it possible to transport 
a stack of goods units that extends higher than the 
frame. At its bottom end the frame 21 has stack corner 
guide members 23 and 24. 

The robot unit 12 places, from above, the gripping 
device 20 at the position of a selected box stack, so that 
the stack is received between the corner guide mem- 
bers 23 and 24. Then the frame 21 is lowered by the 
motor 1 9 to such a level that a pair of gripping fingers 
25 and 26 controlling power cylinders 22 so as to grip 
and get hold of a selected box in the selected stack. 
When the Irame 21 and the gripped box is subsequently 
moved upwards, the gripped box and all the boxes in 
the stack above it, which together constitute a selected 
portion or a first set of boxes of the box stack, are carried 
in the frame and may be moved to another position. If 
the load carried by the frame 21 is placed on top of an- 
other stack, one may, by loosening the grip on the pre- 
viously gripped box and by lowering the frame to a new 
picking position, pick from said other box stack a select- 
ed amount, or second set, of boxes below the boxes al- 
ready in the frame. In this manner the outgoing stack is 
formed as a desired combination of the first and second 
sets of boxes. If desired further stacks can be visited by 
the the robot unit 12 so that further boxes are added to 
the load carried by the frame. Finally, the robot unit 12 
moves the formed box stack to an unloading area, such 
as the conveyor 14. 

The invention is not to be consider as being limited 
to the embodiment illustrated since several variations 
thereof are feasible including variations which have fea- 
tures equivalent to, but not necessarily literally within the 
meaning of, features in any of the following claims. 
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Claims 

1. A robot system comprising a robot (12) movable 
over a working area for handling goods units ar- 
ranged in vertical stacks within the working area, s 
said robot (1 2) having a vertically movable gripping 
device (20) to enable goods units to be picked from, 
and/or unloaded onto, the stacks, characterised in 
that the gripping device (20) includes a load space 
dimensioned in the vertical direction to receive and io 
enclose a plurality of goods units arranged in a ver- 
tical stack, thereby enabling the gripping device 
(20), by control of its vertical movements, selective- 
ly to pick one or more than one goods unit from, or 
selectively to deliver one or more than one goods 1$ 
unit to, a vertical stack of goods units so that the 
number of goods units picked/delivered by the robot 
(12) may be freely selected and varied. 

2. A robot system according to claim 1 , characterised 20 
in that the robot (12) comprises a bridge or portal 
robot having a bridge (5) mounted for movement 
over the working area and a robot unit (1 2) mounted 

for movement along the bridge while supporting and 
controlling the gripping device (20). 25 

3. A robot system according to claim 1 or 2, charac- 
terised in that an unloading station is positioned 
within the working area of the robot (12) and into 
which the robot (12) is able to unload a stack of 30 
goods picked from the working area. 

4. A robot system according to any of the preceding 
claims, characterised in that said gripping device 
(20) comprises a vertically movable tower-like open 35 
frame (21 ) providing said load space, the frame be- 
ing movable over the stacks of goods units for se- 
lectively delivering one or more than one goods unit 

to, or selectively picking one or more than one 
goods unit from, a selected stack of goods units. 40 

5. A robot system according to any of the preceding 
claims, characterised in that gripping fingers 
(25,26) or the like are arranged at the lower end of 

the gripping device (20) for establishing a hold at 45 
the lowest goods unit of a set of goods units to be 
lifted from a vertical stack. 

6. A robot system according to any of the preceding 
claims, characterised in that the gripping device so 
(20) is constructed and arranged to enable it, in one 
operation, to lift and transport a greater number of 
goods units than is present in the highest stack of 
goods unit in the working area of the robot (12). 

55 

7. A method of using a robot system according to any 
of the preceding claims for carrying a plurality of 
goods units picked from at least two of said vertical 
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stacks of goods units, characterised in that the robot 
(1 2) initially picks at least one goods unit from a first 
vertical stack of goods units in an initial picking op- 
eration and subsequently, in at least one further 
picking operation, adds to the at least one goods 
unit carried by the gripping device, the or each fur- 
ther picking operation comprising positioning the at 
least one goods unit carried by the gripping device 
on top of the selected vertical stack of goods units 
and picking at least one additional goods unit from 
the selected vertical stack in addition to the at least 
one goods unit positioned on top of the selected ver- 
tical stack of goods units. 

8. A method according to claim 7, characterised in that 
only one type of goods unit is placed in the various 
vertical stacks of goods units in the working area of 
the robot (12). 

9. A method according to claim 7, characterised in that 
gripping device (20) is controlled to carry more 
goods units than are present in the highest vertical 
stack of goods units in the working area of the robot 
(12). 

10. A method according to any of the claims 7 to 9, char- 
acterised in that the robot (12) is controlled to move 
selected numbers of goods units from selected ver- 
tical stacks to another position so as to change the 
order of picking of goods units from selected vertical 
stacks. 
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(54) Picking system 

(57) A robot system comprising a robot (12) mova- 
ble over a working area in which a plurality of goods units 
is arranged in vertical stacks. The robot has a vertically 
movable gripping device (20) for enabling at least one 
goods unit to be picked from or unloaded onto a stack. 



The gripping device (20) has a load space which is di- 
mensioned to carry a plurality of goods units stacked 
one on top of each other. 

A method of using the robot system is also dis- 
closed. 
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